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PRESENT DAY CONCEPTION OF PRO- 
TAMINE ZINC INSULIN AND GLOBIN 
INSULIN WITH ZINC 
Special References to Insulin Hypoglyce- 
mia and “Insulin Mixtures.”’ 
ANTHONY SINDONI, JR., M. D.,* 
Philadelphia, Pa. 

When the slow acting insulin—protamine 
zine—was first introduced into diabetic ther- 
apy physicians eliminated the necessity of 
multiple injections. It enabled many pa- 
tients to ‘‘control’’ their diabetes with one 
daily injection of protamine zinc alone or in 
combination with plain insulin—but not with- 
out hypoglycemia reactions. 

The marked difference between the prota- 
mine and plain insulin rate of action was first 
realized by the author soon after the develop- 
ment and general use of protamine zinc in- 
sulin. It then became apparent that this new 
insulin compound, protamine zine insulin, 
though possessing certain advantages over the 
unmodified or regular insulin, had marked 
limitations as well as marked disadvantages. 
1. Because of its slow absorption and ac- 
tion, protamine zine insulin cannot control 
the hyperglycemia of the high carbohydrate 
diets or such diabetic complications as aci- 
dosis, infection or gangrene. 2. Protamine 
zine insulin may involve the physician’s giv- 
ing too frequent injections or too large doses 
in his effort to reduce quickly the blood sugar 
and thus producing cumulative effects having 
such serious consequences as a continuous 
mild hypoglycemia reaction or even a severe 
and fatal one. 3. Patients aware of its un- 
favorable action—suech as its cumulative ef- 
fects—may become fearful of its slow acting 
hypoglycemic reaction, may fall into a mild 
mental confusion or into unconsciousness 
without much warning. 4. Prolonged insulin 
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effect may continue when not much insulin 
action is desired. 

Our subsequent studies of 1,093 diabetics 
revealed that in 50% of the cases it was neces- 
sary to combine plain insulin with protamine 
zine insulin so as to help reduce the increased 
blood sugar caused by the high carbohydrate 
diets. This group of 50% comprised those 
patients who required plain insulin with pro- 
tamine zine insulin for one meal, either break- 
fast or supper, and those who in addition to 
these combined insulins required plain insulin 
at another meal, 1. e., either for breakfast or 
supper. In none of the patients was it neces- 
sary after the stabilization or ‘‘control’’ of 
their diabetes to give insulin for lunch (mid- 
day meal). The age.of the patients varied 
from 6 to 84 years; total daily dose of both 
insulins varied from 24 to 200 units. In some 
instances the dose was higher, even totalling 
1350 units for a few weeks in one case. 


However, in neither groups comprising the 
50% were the patients completely free from 
hypoglycemic symptoms. We observed that 
a few patients developed a peculiar dread of 
protamine zine insulin reaction. They often 
dreaded sleeping alone because of the fre- 
quency of early morning reactions. It was 
not uncommon for patients to awaken with 
tingling sensations around the mouth or on 
the fingers, or in a mental stupor to be suc- 
ceeded by a profound insulin coma. 

However, there were patients, 16% of the 
eases, whose slight fluctuation of the blood 
sugar was ‘‘apparently controlled’’ by one 
injection of protamine. The dose of the in- 
sulin varied from 10 units to 80 units. The 
age of the patients ranged from 28 to 85 
years. Although no attempt was made to 
change-to plain insulin, a few of the patients 
in this group could have been controlled by 
plain insulin, 

In the younger group, however, it was not 
possible in most instances to control ade- 
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quately the blood sugar level without com- 
bining the protamine zine with plain insulin. 
This group appeared to be more dangerous 
because the physician in prescribing one in- 
jection of the protamine insulin was often sat- 
isfied by a fasting blood sugar within the so- 
called ‘‘normal range’’ of 140 mg. It was not 
uncommon to observe protamine zine insulin 
patients with a blood sugar of 140 mg. who 
looked well with no suspicious hypoglycemic 
symptoms but who developed acute insulin 
coma or shock in early morning hours, or at 
intervals when the shock is least expected. 

The same hypoglycemia reactions occurred 
when protamine zinc insulin was combined 
with plain insulin. Thus, to cite one of the 
many cases, a diabetic male, aged 8 years, was 
taking 20 units of protamine zinc insulin plus 
14 units of plain insulin for breakfast and no 
insulin for lunch or supper. He appeared to 
be controlled with this insulin dose, for a 
period of 2 months maintaining a fasting 
blood sugar of 140-180 mg. Upon rising one 
morning after partly dressing himself, he 
walked into the back yard of his home and fell 
into a pool of water. Fortunately he was im- 
mediately rescued by his mother who sum- 
moned the doctor. The child responded im- 
mediately to glucose administration. Later 
he had no recollection of having dressed him- 
self, 

It is not uncommon to see patients on pro- 
tamine zinc insulin develop such signs of 
mental impairment as lapse of memory, for- 
getfulness, impaired or blurred vision, loss of 
appetite, frequent headache, morning nausea 
and vomiting, weakness in the legs, slight to 
extremely marked fatigue and increased irri- 
tability. In some instances the protamine 
zine insulin shock may precipitate severe vas- 
cular damage or sudden death. This danger 
becomes more serious in the elderly patients 
with extensive cardiovascular sclerosis. 

To cite a case, worthy of note, of mental 
impairment resulting from protamine zine in- 
sulin shock: a male, aged 39 years who has 
had diabetes for 19 years, taking 60 units of 
protamine for breakfast. The patient was 
subject to marked fatigue, tiredness, morning 
nausea, frequent vertigo spells, headaches, and 
blurred vision which occurred at infrequent 
intervals throughout the day and lasted at 
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times an hour or longer. It was not uncom- 
mon for him after conversing with a person 
for an hour or more to find himself regain 
consciousness in a hospital, and not recall his 
conversation with the person. As a result of 
the protamine zine insulin reaction, he became 
fearful of any slight disturbance of his physi- 
cal equilibrium as a possible sign of the onset 
of insulin shock or coma. To counteract this 
fear he ate candy or some form of carbohy- 
drate, even though in many instances the dis- 
turbances were not signs or symptoms of the 
onset of insulin shock. This, of course, upset 
his diet balance. The patient at present suf- 
fers from memory impairment, depression, 
suicidal intent, irritability. As a result of his 
present mental affection he is unable to hold 
his executive position in a large corporation. 

Thus, to cite one of a few examples of 
marked vascular damage resulting in the 
death of the patient from protamine zinc in- 
sulin shock is the ease of a female diabetic, 
aged 72 years, who was taking 15 units of 
protamine insulin for 1 month who suddenly 
developed a left sided hemiplegia 2 days be- 
fore admission to my service. The laboratory 
and physical signs of suspected ‘‘acidosis’’ 
caused the physician to give the patient 50 
units of protamine; 15 hours later, 40 units 
more of protamine. Upon admission to our 
service the patient was comatose, with a blood 
sugar 93 mgs. CO, 54 vols. per. cent. Glucose 
and other forms of therapy failed to arouse 
the patient. Electrocardiogram suggested lat- 
eral myocardinal infarction. Unfortunately, 
post-mortem was not obtained, but death was 
perhaps precipitated by insulin shock, bring- 
ing about cerebral thrombosis or hemorrhage, 
resulting in left sided hemiplegia, hyperten- 
Sive cardio-vascular disease with decompensa- 
tion. 

Another important reaction from protamine 
zine insulin even though combined with plain 
insulin is that some patients are able to have 
low blood sugar levels at irregular intervals 
with no apparent symptoms. These low blood 
sugar levels persisting at irregular intervals 
over long periods may slowly or suddenly pro- 
duce permanent cerebral damage resulting in 
attacks of convulsions, and not infrequently 
in the death of the patient. 

To cite a case: a young male aged 33 years, 
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who has had diabetes for 18 years with pul- 
monary tuberculosis, was brought into the 
hospital by the police in a comatose condition 
after having been found unconscious on a 
vaeant lot. His insulin dose before accident 
was 15 units of plain and 18 units of prota- 
mine for breakfast, and 10 units of plain in- 
sulin for supper. On admission his blood 
sugar was 52 mg., and carbon dioxide combin- 
ing power of the blood plasma was 40 mg. In 
spite of therapy he never regained conscious- 
ness and died 5 days after admission to hos- 
pital. 

Another not uncommon instance is that of 
1 young man aged 26 years, whose diabetes of 
3 years duration was apparently well con- 
trolled on 26 units of plain insulin and 26 
units of protamine zine insulin for breakfast. 
The patient had his regular lunch at 12:30 
P. M. He remembered reading a newspaper 
about 5:30 P. M., after which he suddenly be- 
came unconscious, with convulsive seizures 
when brought to the hospital. At the hos- 
pital, after regaining consciousness from in- 
travenous glucose, a severe bleeding lacera- 
tion over forehead was found, probably the 
result of a fall. Since this accident the pa- 
tient has had weakness in left arm and hand 
with numbness and slight impairment of 
speech. He fears travelling alone without his 
wite beeause of his previous protamine in- 
sulin shoeks. 


IMMEDIATE AND LATENT EFFECTS OF PROTA- 
MINE ZINC INSULIN HYPOGLYCEMIA 

The increasing, unfavorable reactions of 
protamine zine insulin observed by the writer 
since its inception in diabetic therapy have 
been disappointing and at times alarming. In 
spite of the therapeutic value of protamine 
insulin, the reactions vary from those of plain 
or ordinary insulin hypoglycemia, 1. e., the 
patients on protamine zine insulin may have 
a low blood sugar (hypoglycemia level) for 
a short interval without apparent signs or 
symptoms. What the ultimate effects of pro- 
tamine zine insulin hypoglycemia, occurring 
at infrequent intervals with variable duration, 
will have upon the patients has already been 
observed on the neurological, cardiovas- 
cular and endocrine systems, as well as the 
fatal results. A review of the highlights of 
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the literature will reveal that the author is not 
alone in his observations. 

The editor® of the Journal of the American 
Medical Association makes note of the hope 
that was entertained for the newer prota- 
mine zine insulin—that it would be less toxic, 
and less provocative of hypoglycemic reac- 
tions over the older unmodified insulin in its 
effects. This hope, far from being fulfilled, 
was shattered by innumerable reports of its 
unfavorable reactions even to the point of be- 
ing a contributing factor in the death of a 
diabetic patient. The editor*® of ‘‘The British 
Medical Journal,’’ in agreement with the 
editor of The Journal of the American Medi- 
cal Assocution about the seriousness of pro- 
tamine zine insulin hypoglycemia says: ‘‘ But 
the increased incidence of grave hypoglyce- 
mia since the introduction of delay... .action 
protamine insulin is understandable and 
merits discussion. 

‘*The effect of a reduction of blood sugar 
falls on the central nervous system, and the 
mechanism and pathological results are be- 
coming known. Glucose is the main if not 
the only fuel of the brain and its metabolism 
and vital processes stop without it. If the 
blood sugar supply is eut off by insulin for a 
few hours (say 4 to 8) irreversible nerve cell 
changes may occur which cannot be removed 
by the restoration of the blood sugar. . .for- 
tunately an extremely rare event.’’ 

(a) EFFECTS ON NEUROLOGICAL SYSTEM 

Klein and Ligsterink* report damage of the 
brain in patients with diabetes who required 
large doses of insulin and in whom hypogly- 
cemia reactions was a continuous event which 
could not be avoided. They describe the close 
resemblances of these insulin reactions in dia- 
betie patients to those of non-diabetic patients 
given Sakel’s therapy. They are of the 
opinion that protamine zine insulin, in keep- 
ing the blood sugar level at abnormally low 
levels for many hours, leads to dangerous ef- 
fects upon the central nervous system and 
speak of the rather high percentage of fatal 
effects in protamine zine insulin treated diabe- 
tic patients. The longer the insulin coma, the 
greater the cerebral damage. In their obser- 
vation they report 2 cases of serious hypogly- 
cemic damage to the brain: one, a diabetic 
patient, aged 22 years, physically sound, 
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treated with regular and protamine zinc in- 
sulin, was in hypoglycemic coma for many 
days. The diabetie’s hypoglycemia syndrome 
resembled the other patient’s, a schizophrenic 
with extensive neurologic disturbances. The 
intellectual level of the diabetic was that of a 
complete idiot. Kepler’ emphasizes the dan- 
ger of hypoglycemia attacks producing perma- 
nent pathological changes to the central ner- 
vous system. He cites a case of a patient hav- 
ing recurring protamine zinc insulin reactions 
admitted to the hospital with serious signs of 
memory defect. 

Sherrill and MeKay’s* post-mortem studies 
of a series of animals treated with overdoses 
of protamine zine insulin conclude that long 
eontinued hypoglycemia affects the metabol- 
ism of the brain in an adverse manner and 
gives rise to degenerative change. They found 
evidence of permanent functional damage to 
the brain—permanent sensory and motor dis- 
turbaneces as a result of prolonged hypogly- 
cemia. In dogs, after long-continued periods 
of hypoglycemia, they observed impairment 
of complete lack of vision or ‘hearing, dis- 
turbances of the emotional complex, mecoor- 
dination, spasticity and even paralysis. They 
concluded from these observations that care 
should be taken in preventing unnecessary 
hypoglycemia reaction, and that shock that 
results from insulin for therapeutic purposes 
should be maintained for as short a time as 
possible. Gellhorn’ concludes from his 
studies that hypoglycemia affects the central 
nervous system in a way similar to that of 
oxygen deficiency—both reduce the rate of 
oxidation. It is believed the brain is depen- 
dent upon a constant supply of carbohydrate 
from the blood and that hypoglycemia greatly 
increases the sensitivity of the central nerv- 
ous system to oxygen deficiency. Himwich and 
his co-workers* have observed in their studies 
of cerebral metabolism of patients during in- 
sulin shock therapy a diminution of oxygen 
utilization during coma from 7.09 volumes per 
eent to 3.07 volumes per cent, an approxi- 
mately 55 per cent diminished metabolism of 
the brain. They are of the opinion that the 
depressed cerebral metabolism and the coma 
are the direct result of carbohydrate absence 
—diminished blood sugar resulting from in- 
sulin injection, since carbohydrate is the only 
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one foodstuff oxidized by the brain. How- 
ever, they claim that the brain does not suffer 
from lack of oxygen during hypoglycemia. In 
fact, they are of the opinion that the oxygen 
content of the brain may be increased due to 
the diminished utilization of the gas. 

Cobb’ is of the opinion that during coma 
and convulsions, the result of insulin hypogly- 
cemia therapy in mental cases, there is a prob- 
able destruction of cerebral nerve cells. Based 
upon physiological and pathological findings 
it was strongly suggestive to him that the 
cerebrum is partially asphyxiated for long 
periods during treatment. He is also of the 
opinion that there may be many cells lost 
without causing mental impairment. Allan 
and Crommelin*’ claim that hypoglycemia 
may cause death or permanent disability from 
cerebral damage. They described the case of 
a 6-year-old girl, who was receiving 25 units 
of protamine zine insulin daily before break- 
fast, who developed a serious insulin reaction 
—unconsciousness with twitching and convul- 
sions and stupor for 3 days. When she was 
aroused, she had developed right sided hemi- 
plegia and aphasia. These complications, al- 
though less pronounced, persisted upon her 
discharge from the hospital. From the last 
report of her case, fifteen months since the 
onset of hypoglycemia reaction, she was still 
handicapped by aphasia, and with epileptic 
seizures occurring at intervals. They aseribed 
the organic cerebral changes in this case to 
the prolonged hypoglycemia reactions of the 
protamine insulin with severe prognosis. 

Schizophrenic patients treated with prota- 
mine zine insulin by Reese and Vander Veer’ 
were returned to the use of regular insulin. 
They found the danger of after-shock was 
greater, and epileptiform shocks were more 
frequent with protamine zine insulin. They 
also observed that it was impossible to pro- 
duce uniform shock dose with protamine zinc 
insulin because the effects of equal doses 
were not always the same and the dose had to 
be constantly varied. 

Since the store of carbohydrate in the brain 
is small, Himwich and Fazenkas”* claim there 
is utilization during profound hypoglycemia 
which supplies material for oxidation. The 
central nervous system ceases to function 
when there is no available carbohydrate in the 
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blood or in the brain for oxidation. When 
the brain, according to these investigators, is 
denied its chief source of energy, glucose, 
there is a diminished cerebral consumption 
eausing impairment of normal function which 
has deepseated effects on cerebral physiology. 
Malamud and Grosh"* in deseribing a case 
of chronic hypoglycemia caused by islet cell 
adenoma, correlate the clinical course of con- 
vulsions, psychotic manifestations, and or- 
ganic dementia with advancing destruction 
ol the cerebral cortex and basal ganglia. This 
diffuse degeneration of the brain is inter- 
preted by them to be due to a direct toxic ef- 
feet of insulin on the parenchyma. Baker 
and Lafkin’s’* post-mortem observations of 
the human brain of hypoglycemia cases found 
scattered irregularly throughout the brain 
tiny hemorrhages which were more preva- 
lent in the patients who had the worse con- 
vulsive attacks. Berman and Riess’** animal 
studies of the effect of insulin shock, point to 
i more severe impairment of the newer and 
less overstrained habits—impairment of 
learning of a recently acquired alley or ele- 
vated maze habit with no impairment of older 
habits either in the elevated or alley maze. 
One of Himwich and Fazenkas** explana- 
tions for the diminished circulatory rate 
through the brain during hypoglycemia is the 
reduction of the heart rate to 50 or 25 per 
cent of its normal value. They are of the 
opinion that the slow heart rate caused by in- 
creased irritability of the vagus center in the 
medulla is a signal of inadequate metabolism 
of the brain—diminished cerebral utilization 
of glucose and oxygen. However, the heart 
rate may again become more rapid because of 
the effects of the sympathetic system. It is 
during this latter phase that the cardiac eri- 
terion is lost and the animal may die of res- 
piratory failure, since the central nervous 
system is bereft of its necessary carbohydrate. 
Drysdale** reports two eases. One, a 14- 
year-old girl, because of the development of 
acute hysteria was shifted from protamine 
zine to regular insulin. She recovered while 
in the hospital. ‘Fhe other patient, a white, 
19-year-old male, developed acute dementia 
praecox while on protamine zine insulin, for 
which asylum commitment was required al- 
though his diabetes, as claimed by Drysdale, 
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was adequately controlled. During the 
course of his insulin therapy previous to the 
mental condition, 60 units of protamine in- 
sulin and 10 units of regular insulin were 
given. Even though his postprandial blood 
sugar was 37 mg., no hypoglycemia symptoms 
were noted. Drysdale raises the question of 
protamine insulin therapy in diabetes as a 
precipitating factor in the psychosis of the 
two above patients, although he is not sure 
there is adequate evidence to support such a 
contention. 

Wilder and Wilbur*’ in describing symp- 
toms of hypoglycemia produced by protamine 
insulin, claim that the blood sugar level falls 
so gradually that the adrenal glands seem not 
to be aroused, thereby not producing the 
usual symptoms of insulin shock to which the 
physician is accustomed. Instead, the only 
symptoms of hypoglycemia may be of cere- 
bral origin—drowsiness, headache, nausea 
and fatigue, and since such symptoms often 
resemble acidosis one may confuse it with 
this complication. If vomiting has occurred 
with the hypoglycemia reaction of protamine 
insulin, it not infrequently complicates the 
picture. Even though symptomless, Wilder 
speaks of long continued hypoglycemia as not 
without peril. In severe diabetes he felt it to 
be safer to permit the intermittent excretion 
of some sugar, and for the most part he 
found the patients felt better and stronger. 
(b) Errects or HYPOGLYCEMIA ON THE CaAR- 

DIO-VASCULAR SYSTEM 

The seriousness of hypoglycemia, as stress- 
ed by Soskin and his associates,** who observ- 
ed myocardial impairment from _ insulin 
hypoglycemia, emphasizes the danger of pro- 
tamine zine insulin hypoglycemia upon the 
cardio-vascular system. Their results were 
similar to those seen in elderly diabeties with 
cardio-vascular disease when insulin was ad- 
ministered in therapeutic doses in amounts 
not eausing hypoglycemia. The myocardial 
impairment caused by insulin was also ob- 
tained with low carbohydrate diets and was 
manifested by complaints of subjective dis- 
tress in their patients. Blake’s’’ survey of 
seventy-four non-diabetic patients suffering 
from acute coronary occlusion found 20 per 
eent to have hyperglycemia or glycosuria 
shortly after the acute onset of the occlusion. 
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However, at the end of their convalescence 
period, the blood sugar returned to normal, 
or the urine became sugar free without treat- 
ment. This latter observation of the sugar 
metabolism is perhaps indicative that some 
compensatory action has been precipitated by 
the acute coronary occlusion, as evidenced in 
a case with a fasting hyperglycemia of 244 
mg. per 100 cc., whereas 110 days after the 
onset of the coronary attack the fasting 
blood sugar was 86 mg. and urine negative 
for glucose. It is apparent that if such a 
case were complicated by diabetes resulting 
in a higher blood sugar level and a greater 
glycosuria, the physician would be tempted 
to give large doses of insulin or markedly re- 
duce the carbohydrate intake of the diet and 
bring about a serious reaction or even sudden 
death. That such catastrophes have occurred 
is noted by Gigon’s*’ case report of a patient 
suffering from diabetes and acute congestive 
heart failure who died following the injection 
of insulin. Blake’’ is of the opinion that high 
blood sugar is beneficial and not deleterious to 
cardiac patients, especially the ones with 
anginal type of cardiac distress. 

Explanation by some investigators for the 
greater content of cardiac glycogen in dia- 
beties than in the normal is that the condi- 
tion may be due to decreased oxidation of 
glucose, which is in accord with the disturbed 
carbohydrate oxidation in diabetes, or to a 
lowered efficiency of the heart in diabetes.” 
Goldman’s** observations have revealed that 
large doses of protamine zine insulin, though 
causing only moderate hypoglycemia, pro- 
duced marked electrocardiographic changes. 
These electrocardiographic changes he feels 
are brought on by the deviation of carbohy- 
drate oxidation induced by excessive insulin 
or absence of available carbohydrate, or by 
both. He feels that the fundamental change 
which became evident in altered electrical 
manifestations was in the chemical dynamics 
of myocardial activity. After cessation of all 
insulin, in spite of the absence of hypogly- 
cemic reaction, the changes receded after a 
period of weeks or months. 

Sherrill** gives special warning about the 
use of protamine zine insulin in the treatment 
of elderly diabetics with potential or actual 
coronary and heart disease because of the 
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seriousness of prolonged hypoglycemia. As 
to the hypoglycemia reactions brought on by 
protamine zine insulin, the symptomatic as 
also the objective manifestations are distinctly 
different from the ordinary insulin. The 
patients may have a blood sugar of 59 mg. 
and still be oblivious as to its existence and 
not be disturbed in any way. However, the 
usual symptoms may be drowsiness, vague, 
mental confusion, lassitude, hunger; or the 
first symptom may be when the patients lapse 
into a stupor or unconsciousness. Neverthe- 
less, sweating, palpitation, and tremor are 
rare. Even in the severe reactions, when re- 
vived by glucose, the patient may relapse into 
another violent hypoglycemia reaction. Wal- 
ther and Ammon” are of the opinion that 
the injections of small amounts of foreign 
protein, of which protamine is one, having a 
molecular weight of 1,560, over periods of 
years must not be ignored as harmless unless 
further investigations are made. They feel 
that late injuries, especially to the vascular 
system by permanent injections of foreign 
protein,.may be produced. They are of this 
opinion because fatal shocks have been ob- 
served when the first protein containing in- 
sulin preparations were given by the medical 
profession, even though anaphylactic shock in 
man is hardly possible. 
_ (e) ENpocrRINE SystEM 

Mirsky and his associates’*’ observations, 
in accord with the results of other investiga- 
tors’ ‘‘that insulin adminisiration results in 
a decrease in the administration of insulin by 
the islet tissue,’’ have coneluded that the 
prolonged administration of protamine zine 
insulin accentuates this latter condition to 
such a degree that ‘‘disuse atrophy’’ of the 
pancreas results. This effect would bring 
about a reduction of the insulin production 
and content of the normal islet tissue with a 
possibility of producing. permanent diabetes 
(permanent hyperglycemia and glycosuria). 
Based upon these results they advised against 
the use of protamine zine insulin as a pro- 
phylactic measure in man even though a bene- 
ficial effect is obtained in diabetes mellitus. 

Mirsky and his associates”** studies were 
substantiated by the work of Rosenbaum and 
his eco-workers.*" Following the administra- 
tion of insulin these latter investigators pro- 
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voked diabetic response to glucose tolerance 
in a group of non-diabetic subjects. They 
found that the normal carbohydrate response 
returned within 36 hours after crystalline 
insulin and not within 63 hours after the last 
dose of protamine. They inferred that con- 
tinued action of protamine zine insulin over 
the 3-day period was the cause for the failure 
of the glucose tolerance curve to return to 
normal within 3 days of stopping protamine 
zine insulin. They expressed the opinion that 
sinve insulin ean produce a delay in oxida- 
tio of carbohydrate in normal subjects upon 
a liberal diet, similar effects in diabetics 
seem possible. Based upon elinieal observa- 
tions they stressed the importance of avoiding 
insulin overdosages, since carbohydrate tol- 
erance may be reduced by it. They advise 
earbohydrate supply at the interval when in- 
sulin effect is maximal, as well as bedtime 
feeding in protamine insulin patients. One 
of their explanations for the reduced ecarbo- 
hvdrate tolerance is the possible suppression 
of the pancreas’ insulin secreting mechanism. 
This conelusion is consistent with Best and 
Baist’s** observation that the insulin content 
of the panereas is diminished under insulin 
therapy. Prolonged protamine zine insulin 
therapy over a period of years is not to be 
ignored as a possible explanation for the pro- 
duction of atrophy of the pancreas. 

A patient on the Metabolic Service, aged 
33 years, white, male, who was known to have 
had diabetes for 18 years and who required 
30 units of protamine zine insulin and 15 
units of ordinary insulin for breakfast and 
10 units of ordinary insulin for supper, was 
found in a comatose state in a vacant lot and 
brought to the hospital with a blood sugar of 
2 mg. per 100 ec., and CO, 40 vol. per cent. 
He died 6 days after admission to the hospital. 
Post-mortem examination revealed an ex- 
tremely soft pancreas, weighing 25 gms. His- 
tologically, hyalinosis of the islets, and auto- 
lysis was found. 

(d) Fata. EFFEcTS 

Margolin** reports a fatal case of hypogly- 
cemia from protamine insulin. Others*’ de- 
scribe difficulties with protamine zine in- 
sulin: ‘‘diurnal glycosuria...necessity for 
supplementary injections of regular insulin 
... Serious, even fatal reactions and often... 
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the abandonment of protamine zine insulin in 
many cases in which its aid would have been 
most welcome.’’ Protamine zine insulin hypo- 
glycemia coma has been reported without the 
usual symptoms.*” Two fatal cases resulting 
from protamine zine insulin have also been 
reported by these same investigators. Groen 
and Garrer** describe the case of a female 
diabetic, aged 27 years, unconscious in her 
8th month of pregnancy, who died shortly 
after admission to the hospital with a blood 
sugar of 20 mg. per 100 ec. She had been on 
insulin therapy since the age of 15 years. 
Previous to her admission to the hospital she 
had been on 12 units of ordinary insulin and 
02 units of protamine. In spite of negative 
urine for sugar or so-called ‘‘adequate’’ con- 
trol, she was subject to frequent insulin reac- 
tions. Just before her admission she was 
found in profound insulin shock and was 
given 20 units more of insulin because of mis- 
taken diagnosis for diabetic coma. These 
authors consider doses of protamine zine in- 
sulin exceeding 40 units too large. ‘‘As far 
as the authors were able to ascertain this was 
the eighth case in which protamine zine in- 
sulin has been either the main or a contribu- 
tory cause of death.”’ 

Allen’s** results in his animal studies with 
protamine zine insulin, although exaggerated 
in degree, were similar to those in man: ‘‘ Loss 
of appetite, and also the death of rats, rab- 
bits and eats with high doses, seem to show a 
greater toxicity of protamine than of regular 
insulin. Delayed action of subeutaneously in- 
jected protamine insulin is due to retention 
at the site of injection, for periods tested up 
to 62 hours.’’ Allen** attributes the fatal re- 
sults in his group of rats to the cumulative and 
toxie effects of protamine insulin. However, 
when the rats were given equal doses of regu- 
lar insulin because of extreme high tolerance, 
the effects were trivial in degree and dura- 
tion. Allen claims that a subcutaneous in- 
jection of 10 or 15 units of protamine zine 
insulin in a rat produces effects lasting 3 or 
more days longer than the effects of 500 or 
1000 units of regular insulin. He points out 
that a strong rat can survive 500 or 1000 
units of regular insulin whereas 50 or 60 
units of protamine zine insulin is inevitably 
fatal. 














CIRCUMVENTING PROTAMINE ZINC 
INSULIN REACTIONS 

Since the introduction of protamine zinc in- 
sulin many attempts have been made to offset 
the possibility of its hypoglycemic reactions. 
First, by changing the diet habits of patients. 
The most common method has been to rear- 
range or divide the carbohydrate content of 
the day’s allowance so as to meet more nearly 
the maximum rate of absorption and effect of 
the protamine zine insulin.** ** Others advise 
extra carbohydrate allowance when anticipat- 
ing exercise.** Second, by maintaining glyco- 
suria and hyperglycemia. Many physicians, 
realizing the danger of protamine zinc insulin 
hypoglycemia when urine is ‘‘sugar free,’’ or 
the impossibility of avoiding hypoglycemia 
with maintenance of physiologic levels of the 
blood sugar,*’ allow a variable degree of gly- 
cosuria to exist.** *’»*° Other physicians ad- 
vise a lower carbohydrate allowance to keep 
the patients’ aglycosuria;** others disregard 
the long established fundamentals of diabetic 
therapy and allow glycosuria and hypergly- 
cemia, providing the patient maintains 
weight, freedom from all diabetic symptoms, 
absence of ketone bodies in the urine, as pro- 
tection against protamine zine insulin hypo- 
glycemia reaction**. Third, by changing the 
time of insulin injection. Many physicians 
advocate the injection of insulin 60 to 90 min- 
utes before meals in an attempt to obtain the 
maximum effect when the largest portion of 
carbohydrate allowance of the meal is ab- 
sorbed,** whereas Mark** disregards this pro- 
cedure and advocates protamine any time of 
day without its relation to meal time as long 
as it is given at the same interval. Fourth, 
by discontinuing protamine zine insulin when 
reactions are unavoidable, as during summer 
months when a combination of hard exercise 
and sunshine occurs,** in uncooperative pa- 
tients,** patients with loss of appetite, or 
those who do not desire to eat, in severe or 
complicated cases, allergic cases, patients with 
marked local or systemic reactions,** or in 
coma patients. Fifth, by avoiding unusual 
exercise. 

The sixth method of attempting to control 
the blood sugar level and eliminating possible 
hypoglycemia reactions is by mixing prota- 
mine zine insulin with regular insulin. When 
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protamine insulin was introduced in diabetie 
therapy we realized its marked limitations, 
especially its inability to control post-prandial 
hyperglycemia, as well as the danger it pre- 
sented of protamine zine insulin hypoglyece- 
mia.’ Lawrence,*’ realizing the failure of the 
protamine zine insulin used alone to release 
sufficiently rapid insulin to control post- 
prandial hyperglycemia, expressed the opin- 
ion that both insulins (ordinary and prota- 
mine zine insulin) be combined in the same 
syringe and injected together, the regular in- 
sulin controlling the post-prandial hypergly- 
cemia, and the protamine zine insulin with its 
prolonged action meeting the basal insulin 
requirements. This thought is still shared by 
many today. 

However, Wauchope’s** observations re- 
vealed relatively more regular insulin was 
necessary to produce a rapid effect when both 
insulins were mixed than when it was given 
separatively. It was evident that the type 
of action obtained depended upon the rela- 
tive proportions of regular insulin and pro- 
protamine zine insulin, the degree of mixing, 
and other factors. He suggested that the 
two insulins be ‘‘layered’’ in the syringe with- 
out mixing so as to obtain the separate action 
of each insulin. However, after injection, 
mixing is bound to occur and considerable 
variation might occur in the degree of mixing 
in the tissues, with consequent effects. This 
method, stratifying or layering the two in- 
sulins, is still advocated by a few clinicians, 
although not recommended by most advocates 
of insulin mixtures. 

Ulrich*® emphasized the difficulties en- 
eountered in these procedures by recognizing 
that ordinary protamine zine insulin contains 
an ‘‘excess’’ of protamine and that added 
insulin will combine with the excess prota- 
mine and merely make more protamine zinc 
insulin until an excess of regular insulin is 
added. He suggested that a mixture contain- 
ing three parts regular insulin and two parts 
protamine zine insulin would be most useful 
in controlling post-prandial hyperglycemia. 
Colwell and his associates*’ in their studies 
with the various mixtures revealed that as the 
proportion of regular insulin to protamine 
zine insulin increased there resulted increased 
rapidity and intensity of action but decreased 
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prolongation of effect. In subsequent papers 
Colwell** *° reported the best results with a 
2:1 mixture (2 parts regular insulin and one 
part protamine zine insulin). He believes 
that this mixture is much more generally ap- 
plicable than protamine zine insulin alone, 
and that it will adequately control most dia- 
heties and should replace present commercial 
protamine zine insulin. In his conclusion he 
believes that with the present commercial 
‘‘Protamine zine insulin, as now manufac- 
tured...too often it is necessary to supple- 
ment its action by separate injection or ad- 
mixture with ordinary insulin...Leads to 
confusion... Use of this type of insulin as now 
prepared should be abandoned.’’ 

Peck °° states that protamine zinc insulin 
contains 1.25 mgm. protamine per 100 units of 
insulin, which is about twice the amount of 
protamine theoretically necessary to precipi- 
tate this amount of insulin. The excess pro- 


tamine is used to stabilize the preparation and - 


assure complete precipitation of all the in- 
sulin. Therefore, if less than une part of 
regular insulin is added to one part proto- 
mine zine insulin, there will be very little 
change in activity since the excess protamine 
will combine with most of the added insulin, 
thus making more protamine zinc insulin. 
As the ratio of regular insulin to protamine 
zine insulin is inereased over 1:1 (e. g. 2:1, 
3:2, 3:1, ete.) the excess insulin will provide 
creater rapidity of effect and corresponding 
shorter duration of action. 

Peck" has published a detailed table show- 
ing approximate theoretical amounts of 
quick-aecting regular insulin and prolonged- 
acting protamine zine insulin which will be 
available after mixing various proportions of 
these two insulins. He has recommended ad- 
justing the mixture to suit the needs of each 
individual patient. Mixtures used in this 
manner have been termed ‘‘tailor-made’’ or 
‘‘extemporaneous’’ mixtures. 

MacBryde et al°* ** have conducted investi- 
vations with a modification of protamine zine 
insulin consisting of one part regular insulin 
and one part protamine zine insulin buffered 
to pH 7.2, as is ordinary protamine zine in- 
sulin. In this respect it differs from the ex- 
{emporaneous mixtures which have a pH more 
acid than protamine zine insulin, the exact 
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pH depending upon the amount of regular 
insulin added. MacBryde originally called 
his mixture 3;1 insulin because he believed 
the final product provided three parts prota- 
mine zine insulin action and one part regular 
insulin action. This terminology was confus- 
ing because the term ‘‘3;1’’ more commonly 
refers to a mixture made by adding three 
parts insulin to one part protamine zine in- 
sulin. MacBryde now regards his prepara- 
tion not as a mixture but rather as a new 
modification of protamine zine insulin, dif- 
fering from ordinary protamine zine insulin 
only in that it contains half as much zine and 
half as much protamine in relation to a given 
amount of insulin as does commercial prota- 
mine zine insulin. It cannot be made merely 
by mixing regular insulin and protamine zine 
insulin since it must be buffered to pH 7.2. 
MacBryde now ealls this preparation modi- 
fied protamine zine insulin or MPZ. 


MacBryde disagrees with Peck’s view that 
insulin mixtures need to be ‘‘tailor-made’’ 
to suit the individual patient. MacBryde be- 
heves that his MPZ will satisfactorily con- 
trol about 90 per cent of all diabetics. He, 
therefore, feels that MPZ should replace the 
present marketed protamine zine insulin and 
that the use of extemporaneous mixtures is 
unnecessary and confusing. He further states 
that the 2:1 mixture, which Colwell believes 
to be most satisfactory, does not give regular 
or consistent results and that its action is not 
as well suited to most diabetics needs as MPZ. 


Colwell** has recently published an exten- 
sive study of the chemistry and clinical appli- 
eation of mixtures. He has demonstrated that 
the protamine of protamine zine insulin is 
not saturated with insulin when one part of 
regular insulin is added to one part of pro- 
tamine zine insulin, as suggested by the 
earlier work. His studies indicate that the 
protamine zine insulin ean combine with two 
and one-half to three times as much insulin 


- as is present in the commercial product. The 


modified action of these mixtures is, there- 
fore’ not due to excess free insulin in solu- 
tion, as postulated by Peck, but rather to the 
formation of protamine zine insulin combina- 
tion which, because of the increased propor- 
tion of insulin in the precipitate, release in- 
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sulin more rapidly than combinations con- 
taining less insulin, (or more protamine). 

Colwell** has shown that many variables af- 
fect the composition and nature of mixtures. 
On the basis of Colwell’s work, MacBryde’s 
contention that his MPZ consists of one part 
free insulin in solution and three parts pre- 
cipitated protamine zinc insulin seems open 
to question. Colwell comments as follows on 
this matter: ‘‘The modification used and de- 
scribed by MacBryde is...judged to be a 
mixture of rapid-acting insulin in solution 
and protamine zinc insulin in suspension. 
As the following experiments show, this may 
be true under given conditions of mixing, 
but there are many variables including 
amount of excess insulin, pH, time of contact 
before buffering, temperature, amount of 
zine present and probably stability of pro- 
portions even after buffering... 

‘‘There is also good reason to believe that 
even buffered mixtures which do contain in- 
sulin in solution originally may lose it by 
precipitation on standing in the cold a long 
time. 

‘‘These estimates of supernatant soluble 
insulin demonstrate the futility of planning 
modifications containing fixed amounts of in- 
sulin in solution. Unless exacting conditions 
of mixing and buffering are carried out, the 
eomponent of soluble insulin in any mixture, 
and thus its action, may be variable.’’ 

GLOBIN INSULIN 

The writer’s experimental studies, as well 
as the therapeutic application of globin insu- 
lin with zine, and his experience with prota- 
mine zine insulin since its inception in diabetic 
therapy have given him ample opportunity to 
compare both insulins. 

My results with globin insulin as _ based 
upon diabetics suffering from various compli- 
cations, have been most encouraging and sat- 
isfactory. The youngest patient is a female, 
aged 28 months: who recovered from diabetic 
acidosis with plain and globin insulin. At 
-present she is on 14 units of globin insulin 
twice daily and apparently progressing well. 
The oldest patient is 85 years old, on 14 units 
of globin insulin. I have employed globin 
insulin alone as a single or two separate daily 
injections in 82% of the eases, or in conjunc- 
tion with plain insulin in 18% of the cases in 
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patients with various complications, both 
medical and surgical, as well as pregnancies. 
In one ease of pregnancy the mother was de- 
livered normally of twins, both the mother and 
children doing well. 

The diet habits in the globin insulin 
patients were not altered or rearranged as is 
the general custom with the slow acting insu- 
lins. The patients were all upon the higher 
carbohydrate diet, 140-240 gms. per day, the 
distribution adjusted to the patient’s desire 
usually into 3 equal meals, with the general 
accustomed late evening meal, such as a glass 
of milk with 3 soda erackers, sandwich or 
some other form of carbohydrate allowance. 
If the patient’s occupation permitted, the 
Same amount of carbohydrate allowance as 
given in the evening was permitted at 3 P. M. 

DIFFERENCE BETWEEN THE Two INSULINS 

IN SOLUBILITY AND RELEASE OF INSULIN 

Hypoglycemia reaction with globin insulin, 
although rarely asymptomatic, were less fre- 
quent and severe as compared with the prota- 
mine zine insulin. Cumulative effects with 
globin insulin were not encountered because of 
the shorter duration of the effect of globin 
insulin, generally 20 hours, as compared to 


' 271% hours or more of protamine zine insulin. 


The explanation for the varying rate and 
degrees of release and absorption of insulin 
from various insulin combinations resulting 
in late acute protamine insulin-coma, or latent 
or delayed insulin reactions as a result of 
‘‘cumulative’’ effects, may be explained thus: 
protamine is a general protein precipitant, 
whereas globin is not. Hagedorn®* showed 
that the solubility of various protamine insu- 
lin combinations depended on the amount of 
serum present. He also recognized the fact 
that protamine combined with tissue pro- 


' teins, and suggested that the absorption of in- 


sulin could be varied by varying the amount 
of protamine. Of course’ variation in the 
amount of protein in the tissue fluid would 
likewise modify the solubility and presuma- 
bly the rate of absorption of insulin from pro- 
tamine zine insulin. 

Apparently protamine zine insulin releases 
insulin primarily by interaction with other 
proteins, such as tissue fluid proteins. In 
other words, tissue fluid protein may displace 
the insulin. A high concentration of tissue 
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fluid protein, or a small proportion of prota- 
mine, would favor the release or solubility of 
insulin, while a low concentration of tissue 
fluid protein, or a large excess of protamine, 
would result in a slight and slow solubility 
and absorption of insulin. 

Globin fundamentally differs from prota- 
mine in that it is not a general protein pre- 
eipitant."” It seems that insulin is released 
from globin insulin by simple solution and 
dissociation; the solubility varies with the 
pH, being least at about pH 6. At body pH 
7.2 globin insulin has considerable solubility, 
whieh would account for its relatively rapid 
release of insulin. 

These chemical differences between globin 
insulin with zine and protamine zine insulin 
is substantiated by the work of Reiner and his 
associates.’° They have shown a correlation be- 
tween the rate of insulin absorption from the 
site of injection and the intensity of hypogly- 
cemie effect with insulin labelled with radio- 
active iodine. A rapid decrease in radio-ac- 
tivity was usually associated with low blood 
sugars. Thus it required 15 times longer for 
protamine zine insulin, and about 3 times 
longer for globin insulin, than for ordinary 
insulin to reach the level at which 40% of the 
radio-activity had disappeared. At this point 
it was found that the protamine zine insulin 
curve appeared to be starting to level off, oc- 
curring about 12 hours following the injec- 
tion, whereas the globin insulin curve tends 
to flatten out after about 65% of the radio- 
activity had disappeared. 

Our higher carbohydrate diets ranging 
from 140-240 gms. per day, arranged in a 
manner best suited for the patient instead of 
meeting the so-called maximum period of ab- 
sorption of the slow-acting insulins, as has 
been the general custom, approaches the nor- 
mal diet as near as possible. Our observa- 
tions in the past have revealed that 80% of 
the patients coming to our metabolic clinics 
after they were given careful diet instructions 
disregarded them.*’ This finding was also 
common in the private patients. It is a sig- 
nificant observation for those physicians who 
insist upon denying their patients food they 
most desire or who advocate low carbohydrate 
diets or those physicians who change the diet 
habits or customs of patients. 
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CoNCLUSION 

The writer’s observations, as well as other 
investigators, have revealed that protamine 
zine insulin hypoglycemia reactions are not 
without danger especially upon the eardio- 
vascular; the neurological, and the endocrine 
systems. Not infrequently these reactions 
have precipitated fatal results. 

Cognizant of the frequency and seriousness 
of protamine zinc insulin hypoglycemia, 
physicians have attempted to circumvent 
them. 

The use of protamine and plain insulin 
mixtures is an uncertain solution and no par- 
ticular mixture thus far has been generally 
accepted as satisfactory. 

Protamine zine insulin therapy undertaken 
by an imexperienced physician may invite 
serious consequences. 

Globin insulin with zine therapy was found 
by the author to be preferable to protamine 
zine insulin therapy. 

Of 786 patients under our care, 82% are 
being adequately controlled with a single or 
double daily injection of globin insulin alone, 
and 18% when ‘it is given with plain insulin. 
1315 Pine Street. 
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MALIGNANT NEUTROPENIA 
Case Report With Recovery 


Q. J. Potuak, M. D., Ph. D.,* 
Wilmington, Del. 


INTRODUCTION 

In 1902 Brown described a disease charac- 
terized by a marked decrease of white blood 
cells which have their origin in the bone 
marrow. Twenty years later this disease re- 
ceived its first name—agranulocytosis’. Since 
then, more than a dozen different names were 
suggested, most of them with the ominous ad- 
jective ‘‘malignant’’. Truly, up to recent 
days, the mortality rate of this disease was 70 
to 90 per cent of the morbidity. However, 
modern organo- and chemotherapy, which has 
already obliviated the pernicious or malignant 
character of many a disease, will shortly cope 
with granulocytopenia as well. 

Idiopathic chronic neutropenia seems to be 
quite frequent, while acute fulminant neutro- 
penia is not common’. However, the acute 
forms are readily diagnosed and thus appear 
more numerous than the asymptomatic 
ehronie states*. 

The clinical signs and symptoms of the 
acute disease are upper respiratory infection, 
generalized pains, hyperpyrexia and chills. 
headache, nausea and prostration. Edema of 
the mucous membranes of the air passages 
leads to dyspnoea and eyanosis. The onset 





* Pathologist, Wilmington General Hospital. 
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is sudden, usually with a sore throat; the 
development of the full clinical picture is a 
rapid one. A complete hematologic examina- 
tion allows its differentiation from the leu- 
kopenia of influenza, from aleukemic leuke- 
mia, from infectious mononucleosis, and from 
aplastie anemia. On first examination the 
typieal blood picture consists of a white blood 
eell count below 1,000 per cu.mm., of which 
90 per cent are lymphocytes and 10 per cent 
are monocytes’. The diagnosis can be con- 
firmed by bone marrow studies. 

The bone marrow is either of a hyper- 
plastie type with an abundance of stem cells— 
mveloblasts, or of a hypoplastic or almost 
aplastie type which is practically void of mye- 
loid elements, occasionally there is an abun- 
danee of reticulo-endothelial elements, and, 
rarely, the marrow is normal. The hyperplas- 
tie type is mostly seen in persons who suc- 
eumb to the disease within a few days; the 
hypoplastic marrow in patients who die after 
prolonged illness. During improvement 
there is a progressive maturation of the hema- 
topoietie tissue characterized by the appear- 
anee of myelocytes and young leukocytes’. 
Beside the myelogram, the microscopic struc- 
ture of the lesions of the pharynx and lungs 
are typical: there is necrosis, exudation of 
fluid and of fibrin, of a few lymphocytes and 
monoeytes; leukocytes are conspicuously ab- 
sent. 

There is a variety of chemical, physical or 
haeteriologie causes of acute granulocyto- 
penia. The most common agents are amidopy- 
rine’,*, aecetphenetidin, phenacetin, empirin 
eompounds, acetanilid, pyramidon’,’’, dinitro- 
phenol, arsphenamine’’,’*, and other benzene 
derivatives’’, then barbiturates’,*’, gold salts"° 


. and thiouracil’*. In one instance a few small 


doses of a drug will produce neutropenia; in 
other patients granulocytopenia appears sud- 
denly, a long time after large doses of the 
same drug have been given. None of the chem- 
icals or microorganisms produce neutropenia 
regularly, and it is obvious that another fac- 
tor must be involved in the genesis of this 
disease. , 

The seareh for such a factor created many 
theories. Some authors suggested idiosyn- 
crasy, others sensitization. The stem cell 
hyperplasia is held proof of a maturation 
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arrest’*. It is reasoned that there is lack 
of a nutritional factor’* which lately is believ- 
ed to be identical with pyridoxin-vitamin 
BR. . } 

Up to now, the treatment of acute neutro- 
penia consists of nucleoproteids in the form 
of pentnucleotides’’, yellow bone marrow, 
ascorbic acid, vitamin complex, vitamin B,"’, 
liver extract, iron, and blood transfusions. 

In spite of intensive treatment the mor- 
tality of the acutely ill remains high. Al- 
though it is still disputable as to whether 
neutropenia accompanies an acute infection 
or whether the two conditions are concur- 
rent, the fact remains that the patients die 
either of septicemia or of broncho-pneumonia. 
The stoppage of the spread of an existing in- 
fection and the prevention of secondary infec- 
tions should be the goal of our treatment. It 
should, if our conception proves right, reduce 
future fatalities from granulocytopenia. 

Case REPORT 

A 57 year old, normally developed and 
nourished, colored man was admitted to the 
Wilmington General Hospital (service Dr. 
Sidney Chavin) in a semi-comatose state with 
a generalized maculo-papular rash, areas of 
purpura over the entire body, and a hyper- 
pyrexia of 104°. 

The family and personal history were es- 
sentially negative. Approximately six months 
before hospitalization the serologic tests for 
syphilis, performed by the State Laboratory, 
were positive. The patient had received 10 
intravenous injections of 60 mg. doses, or a 
total of 0.6 gm of arsphenamine. 

Four days prior to admission the patient 
developed high fever, a generalized macular 
rash, bled from the nose, and vomited. On 
admission, the patient appeared acutely ill; 
upon physical examination, however, nothing 
was seen but signs of multiple generalized 
hemorrhages. 

Laboratory studies revealed repeatedly 
positive tests for albumin in the urine, red 
and white blood corpuscles, and coarse gran- 
ular casts in the urine sediment, and a posi- 
tive test for occult blood in a stool sample. 
The blood sugar level equaled 98 mg. per 100 
ml., the blood urea nitrogen 15.4 mg. per 100 
ml. Agglutination tests for enteric diseases 
were negative. The seroreactions for syphilis 
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were negative on admission (6-26-45) and urine and in the feces indicated internal pur. 
again during the patient’s stay at the hos- pura. The hematologic findings served as 
pital (7-17-45) ; before his discharge (8-8-45), a basis for the correct diagnosis. Because 
the Kahn test was negative while the Was- of frequent repetition, the results of blood 


sermann reaction turned positive. 


examinations are presented in the form of 


The appearance of blood elements in the charts and a graph. To classify the patient’s 

















Dates Hb* Red Cells White Cells B. E. St N. Ly Mo Piatelets 
1945 gm. percu.mm. percumm. % % % % % % per cu.mm. 
6& 26 10 3,150,000 870 0 0 0 0 90 10 6,300 
27 «610 3,830,000 780 ® 2: 4-3 a 2 
30 7% 2,780,000 570 . 6:2 2 8-9 
7- 2 8 3,190,000 510 . 2 2: 2a 
5 8 3,330,000 1,500 7. 2m fs 
8 1,870 0 O 12 24 58 6 
10 8 2,700,000 1,400 0 0 5 23 6 7 
14 4,300 0 0 7 4 45 5 
17 7 2,380,000 6,450 0 2 2 38 50 8 149,900 
23 6% 2,310,000 7,250 0 2 2 68 18 10 : 
25 7 2,530,000 
30 8 2,340,000 10,500 o 2 28 2 3 
8- 2 8 2,600,000 
6 9 2,810,000 9,750 4 6 1 561 2 9 
9 9% 3,160,000 
9 13 12 3,960,000 8,300 2 2 3 &4 21- 8 

















* Hb -hemoglobin, B -basophilic, E -eosinophilic, St -stab cell, N -neutrophilic mature, Ly -lympho- 


cytes, Mo -monocytes. 


CHART 1. Peripheric blood findings of a patient with acute neutropenia during hospitalization 


and a month after discharge. 


























Dates 6 — 26 — 45 7— 10 — 45 
Paramyeloblasts 10 0 
Myeloblasts 1 10 
Premyelocytes 1* 4 

14 28 
Myelocytes 0 18 8 f 36 
Metamyelocytes 0 2 
Stab cells 2 4 
Polymorphonuclears 4* 4 8 8 

1 , 

Lymphoblasts 2 68 47 
Lymphocytes 66 46 
Plasmatocytoblasts 2 | 0 
Plasmatocytes 3 8 78 1 52 
Monocytes 3 4 
Megakaryocytes 1 } 1 0 f 0 
Reticulo-endohelial cells bs 1 ee ees 
Megaloblasts 3 ' 4 / 
Erythroblasts 1 4 4 8 > 12 12 
Normoblasts 0 ( 0 
Nucleated cells; total 100 100 

















* eosinophilic 
CHART 2. Myelograms of a patient with acute neutropenia on diagnosis and during recovery. 
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anemia, further blood studies were made 
(7-25-45). The mean corpuscular volume was 
83 cu.mi., the mean corpuscular hemoglobin 
28 gamma, the mean corpuscular hemoglobin 
concentration 33 per cent, the volume index 
0.8, and the color index 0.9. In the fra- 
gility test initial hemolysis occurred at 0.44 
per cent and complete hemolysis at 0.34 per 
cent of sodium chloride solution ; 1.8 per cent 
of all red corpuscles were reticulocytes. 

The patient’s progress is clearly illustrated 
by the charts of peripheric blood findings 
(Chart 1) and of myelograms (Chart 2) and 
especially by the graph which includes tem- 
perature records and therapeutic procedures. 

Although there was no evidence of upper 
respiratory infection—in which respect our 
patient was atypical—large doses of penicil- 
lin were injected to prevent infection during 
the period of severe neutropenia. Pentnuc- 
leotides, yellow bone marrow, and vitamin B 
complex were administered because they rep- 
resent the standard treatment. Because the 
patient reacted to repeated transfusions with 
chills, liver and iron were give to ameliorate 
his anemia. 

The patient’s temperature began to drop 
within one week and reached the first normal 
value on the tenth day just when the first 
increase of white blood cells (from 510 to 1500 
per cu.mm.) and of granulocytes (from 5 to 
25 per cent) was noticed. No more penicillin 
was given thereafter. A definite turning 
point occured after three weeks with the white 
count reaching 4,300 cells per cu.mm. and 
granulocytes numbering 50 per cent of the 
white cells; the patient left his bed. The yel- 
low bone marrow, vitamins and pentnucleotids 
were gradually discontinued. At this point, 
however, the erythrocyte count had decreased, 
and the liver treatment of anemia, initiated 
previous to this date, had to be intensified and 
fortified by a transfusion. 

The patient was discharged after 46 days 
of hospitalization. Frequent controls reveal- 
ed a steady improvement under anti-anemic 
treatment. A month after hospitalization (9- 
13-45) the blood picture stabilized at about a 
normal level. Physically, the patient is well. 

DISCUSSION 

The hyperpyrexia of our patient was caus- 

ed either by hemorrhage into the thermoregu- 
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latory center or by acute nephrities. The fact 
that it subsided under penicillin therapy 
indicates that there was a hidden infection. 
At the same time, the administration of peni- 
cillin is held imperative to decrease the mor- 
tality rate from septicemia of patients with 
granulocytopenia. It is believed that this 
treatment saved our patient’s life. Regenera- 
tion of the bone marrow will frequently occur 
with the cessation of exposure to chemicals 
or of the intake of drugs which precipi- 
tated the neutropenia. Pentnucleotids, yel- 
low bone marrow; vitamin complex, and prob- 
ably even pyridoxine, which is believed to be 
responsible’* for maturation and migration of 
the myelogenous elements, are adjuvants to 
the process of cell formation. 

The question whether or not, in our pa- 
tient, arsphenamine caused the acute neutro- 
penia could only be answered by renewed 
medication with the same drug. It would 
be hazardous to do so and to risk another 
episode of neutropenia for the sake of scien- 
tific proof. It is known that granulocytopenia 
from arsenicals does not show the well-marked 
bone marrow proliferation of myeloblasts 
found in instances of idiopathic agranulocy- 
tosis with maturation arrest. There are a 
number of blood dyscrasias which may fol- 
low arsphenamine injections: thrombocyto- 
penia; granulocytopenia, a combination of 
both; or aplastic anemia. Severe depression 
of myelopoiesis, marked depression of throm- 
bocytopoiesis and of erythropoiesis as well 
occur mostly after a larger series of injections 
of arsenicals—as it was in the ease of our 
patient. 

SUMMARY 

A patient with acute granulocytopenia, 
most likely precipitated by arsphenamine, was 
eured by intensive medication. Penicillin 
played a major role in the patient’s cure. 
The nature and treatment of malignant neu- 


tropenia is discussed. 
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PENICILLIN TREATMENT OF 
PNEUMOCOCCIC MENINGITIS 
GEORGE J. Bornes, M. D.,* 
Wilmington, Del. 
INTRODUCTION 
Pneumococcie meningitis is a frequent in- 
fection and is often overlooked until convul- 
sions, stupor, marked restlessness, and neck 
rigidity make their appearance. In infants 
and young children it often follows pneumo- 
nitis or otitis media. Unexplained fever, a 
bulging fontanel, or nuchal rigidity, which 
may be difficult to elicit in infants, should al- 
ways arouse a suspicion and should prompt 
diagnostic thoracocentesis. A cloudy spinal 
(luid is evidence enough for the immediate in- 
stitution of treatment for bacterial meningi- 
tis, pending laboratory reports as to the type 
of miero-organism involved. Good results de- 

pend on early therapy. 

Numerous single case reports and elaborate 
statisties established the facts of the bene- 
ficial effects of the various sulfonamides and 
of penicillin on many a disease with a for- 
merly high mortality rate. The presentation 
of three patients cured of pneumococcic men- 
ingitis by the combined use of these drugs 
would be superfluous should the report not 
serve as a pretext for a premeditated discus- 
sion, | 

CASE 1 

A six-year-old girl was apparently well 
until February 27, 1944. The next day the 
child did not feel well, complained of left 
earache, and showed _ signs of throat 
infection. On the morning of the following 
day she was too sick to get out of bed; at 
about 11 o’clock she became listless and would 
not answer questions; in the afternoon she 





*From the Doris Memorial Hospital, Wilmington. 

The penicillin was provided for case number one by the 
Office of Scientific Research and Development from sup- 
plies assigned by the Committee on Medical Research for 
clinical investigations recommended by the Committee on 
Chemotherapeutic and Other Agents of the National Re- 
search Council. 
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developed rigidity of the neck and nystag- 
mus, her eyes turned upward’ and she be- 
came comatose. The only important point in 
the history was the fact that the child 
had a moderately severe attack of catarrhal 
jaundice with liver enlargement which start- 
ed on the 10th of January, 1944, and lasted 
for four weeks. 

On admission to the hospital the child had 
all the classical symptoms of meningitis. The 
organism responsible for the disease was an 
atypical Pneumococeus seen in chains of up 
to twenty members. This micro-organism 
was cultured from the cerebrospinal fluid and 
the blood as well. The important laboratory 
findings were charted together with the tem- 
perature curve and the therapy (Chart 1— 
Patient 1). 

The patient’s temperature became normal 
on the fourth day of hospitalization but in- 
creased again as soon as the dose of sulfa- 
merizine was reduced. The reduction was 
warranted by the high blood level of the 
drug. The tenth day the child’s neck was 
still stiff and the Brudzinscki sign positive: 
the left eardrum was slightly dull, a small 
patch of urticaria appeared on the left but- 
tocks, and secondary anemia developed. <A 
slight bilateral papilledema suggested partial 
basilary block caused by fibrinous exudate. 
During the course of illness sulfamerizine 
was replaced first by sulfadiazine, on the fif- 
teenth day by sulfapryridine, and on the 
seventeenth day by sulfathiazole. On the 
eighteenth day the child’s condition became 
eritical, and a request was made for pent- 
eillin. Meanwhile, large doses of sulfameri- 
zine were given to the patient. Penicillin was 
first started on the twentieth day of hospital- 
ization. Next day the temperature began to 
decrease and remained normal under penicil- 
lin therapy. Upon exhaustion of the sup- 
ply of the drug, the temperature increased 
again and so did the spinal fluid cell count. 
A second course of penicillin, which ended on 
April 4, 1944, resulted in final cure and dis- 
eharge after forty days of hospitalization. 

CasE 2 

A six-months-old girl was admitted to the 
hospital January 1, 1945 because of malaise 
and fever of seven days duration. The child 
had a fever, vomited, eried constantly, and 
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was restless. She had several generalized 
tetanie convulsions. The physical examina- 
tion revealed signs of pneumonitis. A chest 
x-ray showed  inereased _bronchiovascular 
markings. There was no evidence of nuchal 
rigidity or bulging of the anterior fontanel. 
Gn the fifth day after admission the anterior 
fontanel was under increased pressure. The 
spinal fluid pressure was increased, the fluid 
itself was cloudy, and a strain of Pneumococ- 
eis type XIX was cultured. The blood cul- 
ture was negative. The laboratory findings: 
the temperature curve, and the therapy were 
charted (Chart 1—Patient 2). 


Penicillin therapy was started on the first 
day, the treatment with sulfamerizine on the 
fourth day of hospitalization. Within eight 
days the child improved to such an extent 
that the dosage of both drugs was reduced. 
The next day, however, the child was worse 
and large doses had to be given for several 
days. A seeond drop in temperature occurred 
on the thirteenth day. Again, discontinua- 
tion of intense medication resulted in a re- 
lapse. Sulfamerizine was replaced by sulfa- 
diazine. On the seventeenth day the condition 
improved greatly, and the dose of both drugs 
was gradually decreased and finally discon- 
tinued after twenty-two days. The child was 
discharged after twenty-six days of hospital- 
ization. 


CasE 3 

A six-year-old boy was taken to the hos- 
pital on November 21, 1945, after a week’s 
illness which began with headeache, earache, 
fever, and generalized malaise. The child 
had been treated for an upper respiratory 
infeetion, and was apparently improving. 
The day before hospitalization, however, the 
boy complained of pain in the neck and sev- 
ere pain on any attempt at flexion. On admis- 
sion the child had a temperature of 102.6° and 
was apparently ill. He complained of head- 
ache and neck pain and held his head in ex- 
tension. There were signs of upper respiratory 


infection. Otherwise, the physical examination 


was negative, the reflexes were normal, and 
there was no evidence of muscle spasm. The 
spinal fluid pressure was moderate, the fluid 
was cloudy the cell count high, and the culture 
revealed a Pneumococeus type III. Again, 
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spinal fluid findings, temperature, and 
therapy were charted (Chart 1—Patient 3). 

Penicillin and sulfadiazine were adminis- 
tered from the first day on. The child’s tem- 
perature dropped to normal within twenty- 
four hours and remained normal thereafter. 
The neck rigidity improved within forty- 
eight hours so that the child was able to flex 
his neck forward moderately without any 
pain. Within seven days he was able 
to sit up, bend forward freely, and felt very 
well. At this date the spinal fluid findings 
showed marked tendency to the normal state. 
The sulfamerizine treatment was discontinued 
after three days and the penicillin therapy 
after nine days. After fourteen days the 
child was discharged from the hospital. His 
general condition on January 7, 1946, was 
normal in every respect. 

ANALYSIS OF "TREATMENT 

The fortunes of the pneumococcie menin- 
gitis patient began to improve with the de- 
velopment of chemotherapy. 100% mortality 
was considerably reduced by the sulfa drugs 
and by specific antiserum.’ More substantial 
improvement was made, however, by the use 
of penicillin alone, and more so by the com- 
bined use of sulfonamides and _ penicillin.’ 
In 1943, Hodes’ and associates reported their 
results with sixty patients with pneumococcic 
meningitis treated with sulfa drugs. The 
rate of recovery as a whole was 42% ; for those 
over two years of age being 64%, while for 
those under two years of age it was 22%. The 
higher mortality was due to delay in institut- 
ing treatment. In a review of the literature 
Hogg and Bradley‘ reported that of twenty- 
eight instances of pneumococcic meningitis 
occurring in the first two weeks of life, death 
occurred in 26 of the infants. The diognosis 
was made by lumbar puncture in 11 (40%) 
of the patients during life, and the diagnosis 
of the remaining seventeen (60%) was made 
post mortem. 

Recurrences in pneumococcic meningitis 
have been reported when the patients were 
treated with sulfonamides alone or combined 
with specific rabbit antiserum. Penicillin 
has lessened the possibility of recurrence. 

Several types of sulfonamides were given 
to the first child, hoping to obtain a more sat- 
isfactory response. The chart indicates the 
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high blood levels obtained. Penicillin was 
given intravenously (150,000 Oxford units), 
intramuscularly (420,000 units), and intra- 
thecally (30,000 units). Intravenously, the 
drug was given in 100,000 units in 500 ec. of 
physiologic saline at the rate of 100 ec. per 
hour. Three doses of 10,000 units each were 
given intrathecally (on March 24, 25, and 
26). The intramuscular doses were of 5,000 
and 10,000 units each. Iron, thiamine 
chloride, and ascorbic acid were therapeutic 
adjuvants. Two blood transfusions of 200 ee. 
each were given (on March 14 and 21). In- 
travenous glucose was administered on occa- 
sions. 

The second child was treated with sulfa- 
merizine, sulfadiazine and penicillin 
This was given intramuscularly, intraspinally, 
and intracisternally in doses up to 180,000 
units a day. The supportive treatment con- 
sisted of parenteral administration of fluids, 
of 5 per cent glucose, and in blood transfu- 
sions through the bone marrow. 

The third patient received sulfamerizine, 
sulfadiazine, and penicillin. The total amount 
of penicillin given during the disease was 
1,750,000 units. It was administered intra- 
venously the first day (100,000 units) and in- 
tramuscularly for nine days in doses up to 
400,000 units per day. No penicillin was 
given intrathecally 

DISCUSSION 

The chief reason for reporting these cases 
is to emphasize the observation that intra- 
thecal or intracisternal use of penicillin should 
not be the rule but the exception if at all nec- 
essary, in the treatment of pneumococcic men- 
ingitis. In the treatment of meningococcic 
meningitis and of poliomyelitis we have made 
it a practice to follow the teachings of Hoyne’ 
who has insisted for years that intrathecal 
therapy and multiple spinal punctures are not 
necessary and in many cases harmful to the 
patient. Indeed, symptoms of meningitis 
constitute only a small part of the picture of 
a violent generalized systemic infection the 
patient is suffering from, and any attempt 
to treat the spinal canal locally will surely 
fail to eradicate the disease. The use of sul- 
fonamides intrathecally, when first introduce- 
ed, had very unfavorable results. 

At the present our practice is characterized 
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by the effort to make the diagnosis clinically. 
If this cannot be accomplished, a_ spinal 
puneture is performed under strict aseptic 
precautions. In meningococcic meningitis, 
intrathecal therapy of any kind is never given 
and a second spinal puncture is not per- 
formed. In poliomyelitis a spinal -puncture 
is not done at all if the diagnosis can be estab- 
lished clinically, because spinal punctures 
have produced unfavorable sequelae and a 
negative report of the spinal fluid does not 
exclude poliomyelitis. 

In pneumococcic meningitis many authors 
have been strongly in favor of intratheeal and 
intracisternal administration of penicillin.’ 
We have objected.to this form of therapy (see 
discussion of * p. 41) because of its. possibility 
of producing meningeal irritation, secondary 
infections, and many other complications” *. 
Dangerous complications have already been 
reperted. 

The ill effeets of the intrathecal therapy, 
which obviously necessitated one or two lum- 
bar punctures daily for seven or more days, 
were cellulitis, meningitis due to reinfection 
through the lumbar puncture, blockage of the 
cranial foramina with resulting hydrocepha- 
lus, headache, nausea, and a case of optic 
atrophy with total blindness in a two-month- 
old infant following a single injection of 
20,000 units of penicillin intratheeally. The 


. author states that this occurrence may bear 


no relationship to the intrathecal dose of 
penicillin, but it should give us pause before 
injecting unnecessarily large amounts of 
penicillin into the spinal canal. 

During the treatment of the first of our 
patients, the following experiment was made 
on March 21, 1944: a spinal tap was done and 
the needle left in situ while 25,000 units of 
penicillm were injected intravenously. 
Thirty-five minutes later a second specimen 
of cerebrospinal fluid was removed. . Both 
specimens of fluid were assayed for penicillin 
by Dr. James Kakavas, bacteriologist at the 
University of Delaware. The first sample 
did not contain any trace of penicillin and 
gave a culture of Diplocoeceus pneumoniae, 
while the second sample contained one-tenth 
unit of penicillin per ce. and was free of 
bacteria. 

A single experiment of this nature does not 
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allow definite conclusions. It stimulates, 
however, speculation as to the merits and de- 
merits of intravenous and intrathecal peni- 
cillin therapy in patients with meningitis. 
Another point of interest is also the fact 
that the penicillin gets into the spinal canal 
more readily in the presence of meningitis 
than it does when the meninges are normal. 

It is evident from the three cases reported 
that large initial doses of sulfonamide and 
penicillin, intravenously with intramuscular- 
ly, will give good results. A number of in- 
traspinal treatments may be necessary only 
in selected patients. This intraspinal medica- 
tion does not have to be repeated as frequently 
as previously practiced 

In our first child there were twelve spinal 
taps done; in the second, four; and in the 
last one, two Apparently the larger dosage 
of the drugs in the third case were quite 
eifective, so that intrathecal therapy was not 
necessary Some experience during the past 
three years resulted in a change of our atti- 
tude coneerning diagnostic and therapeutic 
spinal punctures. There is no doubt that 
unless spinal taps are carefully done there is 
an element of danger of injury to the intra- 
vertebral dise by the needle and also by in- 
troducing infection into the spinal canal. 
Greater danger lies in the possibility of irri- 
tation caused to the meninges by the peni- 
cillin, since it has been shown repeatedly that 
the drug acts as an irritant to the blood ves- 
sels when given intravenously. Indisecrimin- 
ate cisternal taps to introduce penicillin into 
the eranial cavity may result in injury to the 
medulla by accidental puncture. As a rule, 
the duty of performing these taps is turned 
over to hospital interns who early in their 
career lack the experience necessary to per- 
form punetures with precision. -It is a com- 
mon experience to see a child punctured a 
number of times before a successful tap is 
performed. This done each day, or twice a 
day as suggested by some, would eventually 
result either in cellulitus or reinfection in the 
spinal canal. 

‘SUMMARY 

Three patients with pneumococcic menin- 
gitis were cured with combined penicillin and 
sulfonamide therapy. 
Because of a host of possible complications 
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from multiple spinal taps, emphasis is placed 
on a minimum number of diagnostic and 


therapeutic punctures. 
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MUTILATION OF THE PENIS 


JOHN P. Apams, M. D.* 
Wilmington, Del. 

Ineareeration of the penis does not occur 
very often. Recently, Hoffman and Colby’ 
summarized 114 instances in a bibliography 
covering 190 years. The addition of another 
report is only warranted by the uncommon 
outcome: amputation of the glans of the 
penis. 

A three year old white boy was brought to 
the dispensary by his mother. The child’s 
health has always been good except for ‘‘ner- 
vousness’’ which, according to the mother, 
manifested itself by extreme restlessness in 
bed. When the child was one year old it 
would jump in bed for two or three hours 
every night until sleeping ensued. The boy 
sleeps with his fourteen year old sister who 
has long blond hair and who frequently combs 
her hair in bed. On several oceasions the 
mother has removed long blond hairs which 
were wrapped around the patient’s penis. 

Approximately three weeks before admis- 
sion to the out-patient clinic of the hospital 
the boy complained of pain at attempts to 
void. The mother noticed marked swelling 
of the end of the child’s penis. The urinary 
stream was greatly diminished and oceasion- 
ally there was only secant dribbling at urina- 
tion. The mother could find no constricting 
bands of any type about the penis. She took 
the boy to a physician who without examina- 
tion of the boy prescribed frequent warm 
tub-baths. 

About one week prior to the child’s admis- 
sion the mother noticed that the child would 
splatter urine over his clothing and that the 
urine came out of both the end of his penis 





*Intern, Wilmington General Hospital. 
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and from the region just behind the glans. 
The mother noticed for the first time that the 
end of the penis was black. 

On admission (12-7-45) the glans penis was 
markedly swollen and black in color. Just 
beyond the corona there was a constricting 
band composed of eight to ten fine blond hairs. 
The penis had been severed completely except 
for the dorsal portion of the urethra. A 
probe could be passed from the meatus back 











Fig. 1—-The appearance of the penis five weeks 

after removal of the glans penis. 
to the area where the urethra had been sev- 
ered. The constricting band was removed 
and the patient was given cool boric acid 
soaks. The following day the penis appeared 
more gangrenous than before and a bleb lem. 
in diameter was present on the left lateral 
surface of the glans. At this time it was 
deemed advisable to remove the gangrenous 
portion of the penis, which was performed by 
Dr. Lang W. Anderson. 

Since this operation the patient has had 
no difficulty in urinating and has not com- 
plained of dysuria. The wound healed well. 

In the majority of patients restoration of 
the organ is possible. In our child, the pro- 
cess advanced to such a state that amputa- 
tion of the glans was almost completed on 
admission to the Hospital. 
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‘With infants and children the difficulty 
results usually from the tying of strings or 
hairs around the penis by their caretakers in 
an effort to overcome enuresis.’’ In our 
patient this does not seem probable; other 
possibilities have to be considered. The 
mother does not believe that the boy wrapped 
the hairs around the penis himself or that the 
fourteen year old sister or other siblings did 
so. She attributes the tragic incident to the 
childs’ restlessness in bed. However, the pos- 
sibility of auto- or hetero-erotic manipulation 
eannot be excluded with certainty. 
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DOCTORS AT HOME 

Broadeast over your NBC station WDEL, 
Saturdays at 4:00 p.m. 

PROGRAM LISTINGS: 

Riggs Comes Home; Unhappy Holiday 
(Holiday Accidents) ; The Mysterious Visit- 
ors (Rheumatie Fever and Colds); Contag- 
ious Diseases; Penicillin and Sulfas; Rehabil- 
itation of Returning Veterans; Postwar Prob- 
lems in Medicine; Heart Diseases; Blood That 
Poisons Babies; Colds and Pneumonia; Fu- 
ture of Medical Research. 

‘* We have chosen the title Doctors At Home 
aS an indication of our gratitude for peace 
and our thankfulness for the return of our 
greatly missed and much needed family phy- 
siclans who, in increasing numbers, are lay- 
ing aside their uniforms to take up the post- 
war problems at home. 

‘‘Among these problems will be the distri- 
bution of physicians in response to need, the 
extension of public health services, the im- 
provement of health in our school children, 
the maintenance of physical fitness, and the 
advance of medicine, both preventive and cur- 
ative. 

‘Doctors At Home will continue to work 
as they always have, for the two principal! 
purposes of the doctor and the doctor’s or- 
ganization, the American Medical Associa- 
tion. These purposes are the promotion of 
the science and the art of medicine and the 
betterment of the public health.’’ 

W. W. Bauer, M.D. 
Director, Bureau of Health Education 
American Medical Association 
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TYPHOID FEVER * 


ABSTRACT OF CASE 1. 

Dr. SAMUEL N, Duin: A 29-year-old color- 
ed male was admitted to the hospital complain- 
ing of fever and cough. The patient was 
disoriented and irrational. Although he was 
being admitted for the first time he stated that 
he had been in the hospital for the past 60 
davs. That night he dressed and left the 
hospital without the knowledge of his attend- 
ants. The police found him several blocks 
away: he stated that he left because the 
boss gave him the afternoon off. He was not 
violent at any time and quietly returned to 
the hospital. | 

The abnormal findings on physical exami- 
nation were a frequent cough productive of 
about one teaspoonful of yellow muco-puru- 
lent material, inflammation of the pharynx 
and tonsils, and numerous coarse, squeaking 
rales on inspiration and expiration throughout 
the chest. On admission the temperature was 
100°, the pulse 84 and respiration rate 22, 
and the blood pressure 110/70. The follow- 
ing day the temperature increased to 103.6° 
and remained elevated thereafter; the pulse 
rate dropped to 72. 

The laboratory findings of interest were a 
white blood cell count of 5,600; a hemogram 
of 5% stab cells, 64% mature neutrophiles, 
26% lymphocytes, 2% monocytes, and 3% 
eosinophiles; a strongly positive reaction for 
albumin in the urine; and a blood urea nitro- 
gen of 50 mg%. A spinal fluid examination 
was entirely negative. The clinical picture 
called for further laboratory tests, which led 
to the diagnosis. 

The patient was discharged in good health 
after a month of hospitalization. 


Discussion (Conclusion ) 


Question: What was the result of the 
Wassermann test? 

Answer: Serologie reactions for syphilis 
were negative. 

Question: What was the result of sputum 
examination ? 

Answer: The examination did not render 
any significant information. 





*From the Wilmington General Hospital staff meeting, 
November 12, 1945, 
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Question: What was the result of the Wi- 
dal test? 

Answer: The agglutination tests were 
negative a day after admission but became 
positive in the second week. 


Question: What was the result of the 
blood culture ? 

Answer. The blood culture led to the cor: 
rect diagnosis; a pure culture of E. typhosa 
was obtained. 


ABSTRACT OF CASE 2. 


Dr. SAMUEL N. Duin: A five-year-old 
white, Jewish girl was admitted to the hos- 
pital complaining of listlessness. 

One week prior to admission her mother 
noticed that the child was less active than 
usual and that she sat around the house in- 
stead of playing. The child did not have any 
complaints, but her apathy alarmed the 
mother. Two days before admission, she com- 
plained of slight generalized abdominal pain, 
and vomited four times a few minutes after 
eating. 

Before the present illness the child’s health 
had been good; she never had any contagious 
diseases. She had been immunized for small 
pox and pertussis. 

On physical examination the only abnormal 
findings were a muco-purulent discharge, and 
a tender, palpable spleen. On admission the 
temperature was 101°, the pulse 130, and the 
respiration 30. The next day, however, the 
temperature was 105° and remained elevated. 

Laboratory examination revealed a white 
blood cell count of 10,500, a hemogram with 
7% stab cells, 42% mature neutrophiles, 44% 
lymphocytes, and 7% monocytes. In _ the 
urine there was a trace of albumin, and 2 to 
5 red blood cells per high-power field. The 
clinical findings prompted further laboratory 
tests which led to the diagnosis. The patient 
was discharged in good health after one month 
of hospitalization. 

Discussion (Conclusion) 

Question: Is this another case of typhoid 
and, if so, how has the diagnosis been estab- 
lished ? 

Answer: It is another case of typhoid 
fever, and the diagnosis was again reached 
by blood culture. At the same time the 
Widal test was already positive. Stool ecul- 
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tures were strongly positive from the third 
week on in both patients, while urine cultures 
remained negative. 

Question: Was the diazo reaction positive? 

Answer: No, the diazo reaction and the 
urochromogen test as well were negative in 
both patients. However, these tests may not 
have been properly timed. 

Question: Did the patients have the odor 
characteristic of typhoid fever? 

Answer: No. However, the art of diag- 
nosis by such features as smell of certain dis- 
eases has been largely lost due to the infre- 
quency of such diseases. One of the patients 
was a colored man, and the odor is supposedly 
less distinct in the Negro race. 

Question: Was there a typical roseola? 

Answer: No, in neither of the two pa- 
tients were there any skin manifestations. 


CLINICO-PATHOLOGIC DISCUSSION 
Dr. O. J. Pottak: There is hardly a dis- 
case more extensively discussed in textbooks 
than typhoid fever. There is, however, hard- 
ly a disease with more deviations from the 
classical picture. 


The prodromal symptoms of headache, back- 
ache, fatigue and step by step ascending tem- 
perature may be absent. The onset, which 
is mostly slow, might be sudden and accom- 
panied by delirium, as in our first patient. 
The bradycardia is not absolute but only rela- 
tive in comparison with the increase in tem- 
perature. It is not always established and 
especially frequently absent in children, as 
was the case in our second patient. Infan- 
tile and senile typhoid fever may present mod- 
erate signs and symptoms; in the aged pa- 
tient splenomegaly may be absent. The rose- 
ola, which in the majority of patients is lo- 
calized, may be generalized in abortive forms. 
The dry coated tongue with free edges may 
or may not be present. Constipation is just 
as frequent as the usually over-emphasized 
diarrhea. The meteorism is not character- 


istic ; the ‘‘abdominal’’ facial expression only 
if paired with a slow pulse. Ambulatory 
forms of typhoid fever do not have a charac- 
teristic temperature curve. Leukopenia and 
lymphocytosis are the most constant features 
of the disease. The absence of eosinophilic 
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cells is held characteristic for typhoid fever, 
but eosinophiles may be present in patients 
infected with parasites. The diazo and uro- 
chromogen reactions are of no value when 
negative and only of limited value when 
positive. Widal’s agglutination test may be 
positive due to previous illness or vaccination. 
It remains negative in the asthenic form of 
typhoid, to turn positive during convales- 
cency. 


The number of diseases from which one 
has to differentiate typhoid fever is great. 
The differential diagnosis must be based on 
correlation of the clinical features with a 
host of laboratory tests. The importance of 
blood cultures, which in both our patients led 
to the diagnosis, must be emphasized. 


The variety of complications encountered 
in typhoid fever is very large and so is the 
number of post-typhoid states. Relapse, re- 
currence, autoinfection and reinfection play 
an important role. Carriers of typhoid mi- 
erobes may turn into exeretors of the micro- 
organisms and endanger other people. 

EPIDEMIOLOGIC DISCUSSION 

Dr. A. PARKER HITCHENS: There are vari- 
ous epidemiologic aspects to typhoid fever. 
On the part of the medical profession the 
prompt reporting of any new instance of the 
disease to the Health Department is most im- 
portant. On the part of the public and the 
law-maker the constant improvement of the 
water supply, the prohibition of the sale of 
raw milk, and the extermination of flies must 
be stressed. The Health Department’s func- 
tion is the tracing of infection to its source, 
and the finding and control of carriers. 


Some progress has been made in the searc!i 
for carriers by the discovery and use of a 
third antigen of the typhoid bacteria. Beside 
the somatic O-Antigen and the flagellar 
H-Antigen there is a Vi-(virulent) Antigen 
which indicates the presence of live micro- 
organisms. Agglutination tests in convalc- 
scence and in persons suspected to be typhoid 
earriers should be done with all three anti- 
gens, and the agglutination with the Vi strain 
should serve as a screening test. Such tes‘s 
should be made obligatory for food handlers 
and the related professions. 

The investigation of the two presented pz- 
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tients led to discovery of the source of in- 
fection in the child. The child’s grandmother 
had been declared a typhoid carrier fifteen 
years ago, and her stool culture was positive 
for E. typhosa at the same time our patient 
was at the hospital with typhoid fever. The 
old lady is known to have infected one son, 
two daughters, and two granddaughters with 
the same disease during these years. A num- 
ber of typhoid carriers remain undetected. 
It is, however, equally regrettable if a known 
carrier spreads the disease. 





HAIL AND FAREWELL 


On this, the third anniversary of the be- 
vinning of the DELAWARE CHRONICLE, we 
must remind you that when the first issue 
came off the press, letters poured in asking 
that this little brain-child be fostered, nourish- 
ed, and sustained. We then made the prom- 
ise to keep it alive for the duration of the war. 
That period of our history is now over—in 
its more marked phases. A goodly number of 
the men and women, members in former days 
of the Delaware Hospital Staff, are returning. 
We are happy to see them. A number are 
still in National Service, many of them still 
helping to make our motto true—‘‘ We Cover 
the Earth.’’ Those who are still away have 
been moved about so rapidly that our address 
list is essentially obsolete, so, reluctantly, we 
must say—tarewell. It has been a lot of fun 
to keep this publication going, but more sat- 
isfying were your letters of commendation, 
praise, and requests for more. Your letters 
were unanimous in expressing the thought 
that the CHRONICLE, was a great little morale 
builder to those far from home. We heard very 
few eriticisms, and those few were construc- 
tive. Your letters were newsy, informative, 
and interesting. Honors at home came our 
way. The Delaware State Medical Journal 
and the public press gave approving nods. 
The State of Delaware requested a complete 
file to be placed in the State Archives—‘‘as 
an example of what was done for people of 
Delaware in National Service.’’ To you who 
were, and to those who still are in Service, as 
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well as to those of us who remained at home, 
we hope that our feeble attempts at humor 
left no one offended—it was all in fun. To 
our friends at home who helped make this 
venture possible—those who wrote articles for 
publication, to our many purchasers at ‘‘one 
thin dime per copy’’ and contributors who 
made this paper possible financially, to the 
Record Room Staff for their aid in mimeo- 
graphing—to these go our deepest thanks. 


And so with this issue we come to the part- 
ing of the ways—on this third birthday of 
the CHRONICLE, at this Christmas time, at 
this joyful time of the year, we sorrowfully 
pull our cloak about us and say to all our 
friends— 


HAIL AND FAREWELL 
K. A. U. 





SAFER SULFONAMIDE MEDICATION 


The dangers of toxic reactions to the kid- 
neys and crystal formation in the urine, fre- 
quently seen when sulfathiazole or sulfadi- 
azine is administered, has been greatly re- 
duced by the application of a recently discov- 
ered phenomenon that the total toxie and 
crystallizing properties of a combination of 
two sulfonamides would be no greater than 
the toxic and crystallizing properties of one 
of them in the combination. 

Proven by clinical trial, this means that 
the incidence of kidney toxicity and urine 
crystal formation with a combination of sulfa- 
thiazole and sulfadiazine would be very much 
less than if an equivalent amount of sulfa- 
thiazole or sulfadiazine were administered 
singularly. At the same time, the clinical 
therapeutic results in all conditions amelior- 
able to sulfadiazine or sulfathiazole therapy 
is often higher with the combination. 

Combinations of sulfathiazole and sulfa- 
diazine, known as Combisul-TD are now pro- 
duced by the Schering Corporation of Bloom- 
field, N. J. For the safer treatment of men- 
ingitis, Combisul-DM, a combination of 
sulfadiazine and sulfamerazine is likewise 


available. 
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Cascara 


Petrogalar 


REG. U. S. PAT. OFF. 
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A USEFUL LAXATIVE—Cascara Petrogalar com- 


bines the mild stimulating action of cascara with 


the softening effect of homogenized mineral oil. 
Prompt, easy evacuation of soft, formed stools is 
assured without undue strain or discomfort. Es- 
pecially useful in treating stubborn cases and in 
elderly persons, its pleasant, dependable action 
helps to restore “habit time” of bowel movement. 
CASCARA PETROGALAR—an aqueous suspension 
of Mineral Oil, 65%, with aqueous extract of 


; Supplied in 8 fi. oz. 
Cascara Sagrada, 13.2%. ) and pint bottles 


WYETH INCORPORATED co PHILADELPHIA 3 @© PAS 
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BACKGROUND OF S-1050* 

Speaking of the background of the 1945 
version of the Wagner-Murray-Dingell bill, 
Mr. George P. Farrell, Director of the 
Bureau of Medical Care Insurance, Medical 
Society of the State of New York, had this 
to say: 

‘Most of us think the bill is a product of the 
social reformers of this country. However, the 
bill is revealed as a product of the Interna- 
tional Labor Organization. The interlocking of 
national with international groups interested 
in social reform (including socialized medi- 
cine) had its start at the Arbitration Court of 
the Hague in 1899. It received official status as 
a private ageney in Basel, Switzerland, in 
1919. Under Part XIII, of the Versailles 
Treaty, it achieved official status as a subsidi- 
ary of the League of Nations. It moved its 
headquarters from Geneva, Switzerland, to 








* The revised bill is S-1606. 


Montreal at the beginning of World War II; 
it maintains a branch office in Washington, 
D. C. The original founders were the Interna- 
tional Association for Labor Legislation and 
its various national affiliates. Other inter- 
national organizations interlocking director- 
ates lent needed assistance and among these 
was the international Association for Social 
Security which openly advocated the social- 
ization of all human endeavor. 

‘“When did this country become involved in 
it? In 1919 the U.S. Senate specifically with- 
held the assent of the United States from Part 
XIII of the Versailles Treaty. Samuel Gom- 
pers, President of the American Federation 
of Labor, had withdrawn from the American 
Association for Labor Legislation and denoun- 
eed it as un-American. Despite senatorial 
skepticism about International Labor Organ- 
ization’s aims, however, the first officially ap- 
proved International Labor Conference was 
held in Washington in December that same 
year. In 1934, through an unheralded joint 
resolution, passed by Congress, the United 
States became a member of the International 
Labor Organization and accepted the Inter- 
national Labor Organization’s constitution. 

‘What is its purpose? It states its purpose 
as being ‘‘to promote social justice in all the 
countries of the world.’’ To this end it collects 
faets about labor and social conditions, formu- 
lates international standards, and _ super- 
vises their national application. In seeking to 
supervise the national application of Inter- 
national Labor Organization standards, the 
International Organization is obviously more 
than a mere fact-finding group.’’ 

The International Labor office acts as a 
secretariat, an information center, and a pub- 
lishing house, It is staffed by experts drawn 
from many different countries whose knowl- 
edge, experience, and advice are available to 
all the nations which are members of the or- 
ganization. For medical care planning there 
are at least three Americans among this 
group of experts: Chairman of the Social Se- 
curity Board, Director of the Social Security 
Board’s Bureau of Research and Statistics, 











48 





and its assistant director. None of them are 


physicians. 


In 1943 and 1944 the International Labor 
Organization put finishing touches on one 
hundred fourteen proposals for the ‘‘improve- 
ment and unification of medical care serv- 
ices.’’ Many of these are embodied in the 
Wagner-Murray-Dingell Bill.... 


Too few physicians, we think, are suffi- 
ciently detached from the overwhelming 
burden of the day’s work and evening meet- 
ings to interest themselves in research into 
world-wide movements which are now af- 
fecting the status of the medical profession 
both here and abroad. It is the function of 
editorial staffs to collate available mate- 
rial bearing on this subject and to present it 
in as abbreviated form as possible in the 
hope that it will be noted and used in form- 
ing judgments and attitudes toward cur- 
rently proposed changes in status of the 
profession. We are possibly too much occu- 
pied with details and thereby miss the sig- 
nificance of the forces at work at the national 
and international levels. Some of these 
forces have their roots in the revolt of the 
masses of the people against poverty, in- 
security, and political tyranny, against 
bad working’ conditions, discrimination 
exploitation, neglect, against disease as a 
cause of personal suffering and as an eco- 
nomic hazard. Revolt against any of these 
eonditions, which are common to all peoples 
in greater or less degree, has constantly 
occurred in the past but in a somewhat 
localized, restricted sense. However, with 
the recent increase in industrialization of 
many nations, hastened in some cases by war 
revolt has become simultaneous and additive. 
The resultant stresses no longer involve iso- 
lated plants or communities but now whole 
industries, the political life of nations, and 
the destiny of all peoples of the earth. 


Medicine, touching all phases of human en- 
deavor, all human life at one time or another, 
must necessarily be part of this revolt. More 
and more the irresistible tide will touch and 
affect the professional and economic life of 
each physician. The Congress and the peo- 
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ple of the nation have thrown in their lot 
with the United Nations Organization and the 
establishment of a workable world government 
already is beginning to emerge. To say that 
this trend in world affairs and our participa- 
tion in it will leave the practice of medicine 
here or anywhere unchanged would be to ig- 
nore the prime role which medical science 
must play in the postwar world. Starvation, 
systematic and deliberate wreckage of the 
health of millions of all nationalities will ser- 
iously affect the economy of many nations for 
generations to come. 


We are fortunate in the United States to 
have escaped the catastrophe that has been 
visited upon Europe and many other parts 
of the world. Here there is time for con- 
sidered, carefully planned change in methods 
for better distribution of medical care, for 
the creation of a demand for voluntary sick- 
ness insurance and the satisfaction of that de- 
mand, for higher quality medical service for 
war veterans, for more and better hospital 
facilities. There is no reason why a rapid, 
ill-considered change in types of medical serv- 
ice here should be advocated by anyone. 


We can appreciate that in Europe, in 
Great Britain, in the Orient the urgency of 
necessity may be the governing factor in pro- 
voking more rapid procedures, more violent 
reaction to intolerable living conditions. In 
our own situation there seems to be little ex- 
cuse for blindly plunging into government-con. 
trolled medical practice. On the contrary, 
there exists every opportunity and facility in 
this nation for intelligent experimentation 
with and evolutionary development of a wide 
variety of medical service suited to the temper- 
ament and economy of the people. . 

Editorial, VN. Y. S. J. M., Feb. 15, 1946. 





Prize Contest 


The American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons 
Foundation announces that the annual prize 
contest will be conducted again this year. For 
information address Dr. Jas. R. Bloss, Sec- 
retary, 418 11th Street, Huntington 1, W. Va. 
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BOOK REVIEWS 


General and Plastic Surgery: with Emphasis 
on War Injuries. By J. Eastman Sheehan, 
M. D., Professor of Plastic Reparative Sur- 
gery, New York Polyclinic Medical School. 
Pp. 345, with 496 illustrations. Cloth. Price, 
$6.75. New York: Paul B. Hoeber, Incorpora- 
ted, 1945. 


This is a comparatively small book, the six- 
teen chapters being short. As would be ex- 
pected, the major space is devoted to plastic 
surgery. This is not a textbook of general or 
plastie surgery, in the generally accepted 
sense, but in both fields represents the points 
of special interest or value that have impress- 
ed the author, and while it is not intended to 
be voluminous, it is in fact full of information 
that would require extensive reading in many 
books to duplicate. The illustrations are defi- 
nitely helpful. The emphasis throughout is 
o war wounds, but the techniques apply 
equally well to civilian conditions. It is the 
author’s hope that the lessons learned on the 
battlefield will be remembered in civilian 
practice. His book will do much to bring this 
about—we heartily recommend it. 





Diseases of the Nose, Throat and Ear. Edit- 
ed by Chevalier Jackson, M. D., and Cheva- 
lier L. Jackson, M. D., Honorary Professor, 
and Professor of Broncho-Esophagology, 
respectively, Temple University. With the 
collaboration of 64 outstanding authorities. 
Pp. 844, with 934 illustrations on 581 figures, 
including 18 plates in color. Cloth. Price, 
$10.00. Philadelphia: W. B. Saunders Com- 
pany, 1945. 


This book presents the various phases of 
modern otorhinolaryngology and_ broncho- 
esophagology in a form most practical for 
those interested in these specialties. The col- 
laborators are all thoroughly acquainted with 
their respective subjects. 

The articles on aviation otolaryngology and 
chemotherapy in otolaryngology are well pre- 
pared and of particular interest to the spe 
clalist. 

The chapters on modern functional hear- 
ing tests and those on the audiometer and 
the fitting of hearing aids have been brought 
up to date and will be of especial interest to 
the modern otologist. Parts four and five, 
Which inelude the larynx, trachea, and bron- 
chi, have been prepared especially by the two 
Jacksons, and are interesting reading, and 
the diseases and treatment. of these organs 
have been brought up to date. They include 
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a number of illustrations, eighteen of which, 
are in full color reproduction. 

This book should be well received by both 
students and specialists in ear, nose and throat 
diseases. 





Men Without Guns. Text by De Witt Mac- 
kenzie, War Analyst of the Associated Press; 
Descriptive Captions by Major Clarence Wor- 
den, Medical Department, U. S. Army; Fore- 
word by Major General Norman T. Kirk, 
Surgeon General, U. S. Army. Pp. 152, with 
177 drawings, including 118 plates in full 
color. Cloth. Price, $5.00. Philadelphia: 
Blakiston Company, 1945. 


This book records the great work of the 
Army Medical Corps in the war. It is an au- 
thentic story of the men who fought without 
guns to save human life, the story of the 
services of our doctors, nurses, and enlisted 
men on the battlefields and in the hospitals 
of Europe and Asia. Mackenzie, whose graphic 
recital of the story behind the pictures in the 
book will hold the reader’s attention from be- 
ginning to end, was a war correspondent in 
World War I and, as Associated Press War 
Analyst during World War II, covered the 
African, European, Burma, China and Pa- 
cific fronts, where he saw the Army Medical 
Corps in action. A dozen famous American 
artists braved the hardships and perils of war 
to make the notable series of historical paint- 
ings reproduced from the Abbott Collection 
of Paintings, now the property of the U. S. 
Government. The book constitutes an authen- 
tic and valuable contemporary history of 
Army Medicine in the war and a priceless and 
archival treasure. 





The Care of the Aged (Geriatrics). By 
Malford W. Thewlis, M. D., Attending Spe- 
cialist, U. S. P. H. Hospitals, New York City. 
Fifth edition. Pp. 500, with 65 illustrations. 
Cloth. Price, $8.00. St. Louis: C. V. Mosby 
Company, 1946. 


The new edition of Thewlis’ popular 
book includes much additional recent mate- 
rial, twelve new sections appearing for the 
first time, all stressing preventive geriatrics. 
There is also considerable rearrangement, al- 
terations increasing the value of the book. 
Treatment is given the space and importance 
it deserves. Geriatrics is now a recognized 
specialty, and we consider Thewlis’ book 
the best in this newest specialty. 





Howell’s Textbook of Physiology: Edited by 
John F. Fulton, M. D., Sterling Professor of 
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Physiology, Yale University School of Medi- 
cine. Fifteenth edition. Pp. 1304, with 507 il- 
lustrations. Cloth. Price, $8.00. Philadel- 
phia: W. B. Saunders Company, 1946. 


After a lapse of six years but of less than one 
year after Dr. Howell’s death appears the fif- 
teenth edition of America’s first textbook of 
physiology. Many new chapters appear and 
several others have been rewritten in order 
that the text shall include the results of the 
very latest researches. Dr. Howell himself, al- 
most 85 years of age, took the keenest interest 
in this last edition of his renowned opus. The 
24 contributors have evolved a text of uni- 
formly pleasing style, though our feeling is 
that it falls a bit short of the eloquence of the 
old maestro. Our further feeling is that this 
new Howell is still America’s greatest text- 
book of physiology. 





Mitchell-Nelson. Textbook of Pediatrics. 
Edited by Waldo E. Nelson, M.D., Professor 
of Pediatrics, Temple University School of 
Medicine, with the collaboration of forty- 
nine contributors. Fourth edition. Pp. 1350, 
with 519 illustrations on 333 figures, in color. 
Cloth. Price $10:00. Philadelphia: W. B. 
Saunders Company, 1945. 


As the editor states, ‘‘ This textbook of pedi- 
atrics is the successor to the Griffith and 
Mitchell text and as such represents the 
fourth edition of the single volume series, 
each of the first two editions having been pub- 
lished in two volumes.’’ It will be recalled by 
those who knew them that the death of Dr. 
Griffith occurred one month after that of Dr. 
Mitchell, in 1941. Dr. Nelson had been close- 
ly associated with Dr. Mitchell in Cincinnati. 

Dr. Nelson further states in ‘his preface: 
‘*This book has been completely rewritten and 
to all intents and purposes it is a ‘new’ book. 
There is some alteration in the general ar- 
rangement, a number of new sections have 
been added, and some of the sections of the 
last editions have been completely discarded. 
In an attempt to bring together in a single 
volume the representative thought on the vari- 
ous problems of pediatrics we have asked spe- 
cially qualified persons to prepare material 
for a great part of the book.’’ 

This book is very comprehensive. It dwells 
upon practically every phase of clinical pe- 
diatrics in proportion to its importanee. The 
reader is given a good perspective of the 
pediatric problem. 

The illustrations and figures are excellent. 
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The whole set-up of the book is very com- 
mendable, and this includes the size of type, 
the quality of paper used, and the binding. 
Flexibility permits the pages of the book to 
remain flat at whatever point it is opened. 

This book is outstanding in its field and 
should be in the hands of every student and 
practitioner of pediatrics. 





American Red Cross First Aid Textbook. 
Revised edition of 1945. Pp. 254, with 264 
illustrations. Price: Paper, 60 cents; cloth, 
$1.00. Philadelphia: Blakiston Company, 
1945. 


Everybody knows of these A. R. C. First — 
Aid books—they have appeared ever since 
1909 and many millions of copies of previous 
editions have been used throughout the 
United States. 

The present edition is an entirely new book 
prepared according to a wholly different plan. 
The chapters are reduced from fourteen to 
twelve and rearranged; the illustrations in- 
creased from 114 to 264; the style has grown | 
in dignity and simplicity; and the scientific 
accuracy reaches a new maximum, This is 
the best A. R. C. First Aid Textbook that we 
have seen. This book represents a consensus 
of the leading surgeons and other specialists 
in the United States coneerned with prob- 
lems of first aid. The appropriate committees 
of the Division of Medieal Sciences of the Na- 
tional Research Council participated in the 
work. 





The Romance of Human Architecture. By 
Maurice Chideckel, M. D. Pp. 107. Cloth. 
Price, $2.00. Boston: Bruce Humphries, Incor- 
ported, 1945. 

This little book is an anatomy and physi- 
ology for the laiety. Written in a style much 
superior to that found in most such books, the 
information is accurately and concisely im- 
parted. There are no illustrations, for which 
we are grateful: the illustrations usually 
poured into similar books are _ generally 
ghastly things that detract from and cheaper 
the book. Also there is no index, which is to 
be regretted, for the layman may have con- 
siderable difficulty in finding a particular 
paragraph by looking over the table of con- ‘ 
tents. Even so, for its purpose, the book ean ° 
be recommended. 








